Reply to the Comment on Low energy magnetic excitations of the Mni2-acetate spin 

cluster observed by neutron scattering 
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cd 


X3 

o 


> 

cn 
en 

(N 

0^ 
O 
O 
O 
-(— > 


I 

O 

o 


X 


The authors of the Comment present new data and 
contest the value previously found for the coefficient 
of the transverse fourth order term,B|= ± 3.0(5) 10^^ 
cm^^. They argue that the value B| = could explain 
their data. A precise determination of this term is im- 
portant to understand the origin of the tunneling effect 
in Mni2-ac. 

The new neutron data shown by Bao et al are incom- 
plete. They do not show the raw data and do not spec- 
ify which background was subtracted and how it was 
measured. A careful background correction is essential 
to determine the shapes and intensities of the low en- 
ergy peaks accurately, and therefore to statute about the 
transverse term. Moreover, the authors show only half 
of the spectrum, corresponding to the negative energy 
transfer. A correct analysis should be based on the whole 
energy range. 

The data and calculations shown in Fig 1 of the com- 
ment cannot correspond to the temperature of 20.7 K 
mentioned in the text. We have checked by two inde- 
pendent calculations that at 20.7 K the peak 1 (at -1.24 
meV) should have a lower intensity than the peak 2 (at 
-1.06 meV), due to a depopulation of the lowest energy 
sublevel. Putting the right temperature is crucial. We 
have reanalyzed the data of Bao et al. By inserting a 
temperature of 18 K in the calculations we correctly re- 
produce the first seven energy peaks, which is not the 
case in Fig 1 of the comment. Note that in Fig 1 of the 
comment, the calculated curve is systematically below 
the experimental points for the peaks 4, 5, and 6 and 7. 
This misfits hinders the effect of the transverse parame- 
ter B4, namely the step-like decrease of the low energy 
peaks 8 and 9 with respect to the others. In the new Fig.l 
shown below, we show calculations with several B4 val- 
ues from zero to 3 10~^ cm~^, at the temperature of 18 
K. We take the energy dependence of the peak linewidth 
into account, which was likely not done in the comment. 
We compare our calculations with the data of Bao et al. 
The influence of the transverse term is seen on the peaks 
8 and 9, in the energy range -0.1, -0.3 meV. The calcu- 
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FIG. 1. Inelastic neutron scattering spectrum of Mni2-ac. 
The peaks are numbered from 1 to 9 as energy decreases (peak 
1 is at -1.24 meV). The data of Bao et al are compared with 
new calculations at the temperature of 18 K, for the values 
B| = 3 10"^ cm"^ (solid line), 2 10"^ cm'^ (thin line) and 
(dashed line). In inset the low energy part of the spectrum, 
showing the peaks 6 to 9. 

lation with B| = clearly overestimates the peaks, as 
quoted in the original paper. The large statistical error 
and the uncertainty about the background correction do 
not allow one to choose between the values 2 10~^ cm~^ 
and 3 lO^'' cm~^. 

Finally the new data do not contradict the previous 
ones. In spite of the better experimental resolution, they 
do not improve the accuracy in the determination of the 
transverse fourth order term. 


